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The present invention relates to an enzyme containing 
s grannie protecting the enzyme from inactivation when the 
granules are stored, i.e. improving the storage stability of the 
enzyme... The invention further relates to a process for producing 
such a granule and to the use of the qratvu» ; .u a nu^r of 
industrial applications such as incorporation of the granule in 
is a detergent composition. 

BACKGROUND OF THE INVENTION 

The industrial use of enzymes , notably enzymes of microbial 
origin, has become increasingly common . Enzymes are used in 
is numerous industries.. including,. feu cxar,! h , r >v ,v oa- 
processing industry and the detergent industry. 

It is well known that enzymes upon storage is liable to be 
degraded or inactivated by components (such as oxygen or bleach 
components) from the surrounding matrix (such as a detergent) , 
20 which are capable of oxidizing or otherwise inactivating the 
enzyme. Further it is well known that a low formation of enzyme - 
containing dust of granules is desired. 

Since the introduction of enzymes into the detergent 
industry, a lot of effort has bean devoted to improving the 
25 formulation of enzyme products by applying granulation and 
coating of the enzyme so as to both protect the enzyme from 
degradation as well as control enzyme dust formation. 

Many granulates are composed of a core particle upon which 
an enzyme containing layer is added. The core may also in itself 
ics contain enzyme. To apply the desired properties of this 
construct i org e.g. color, dust formation, solubility rate, size, 
enzyme stability, physical strength etc, the core enzyme 
'•• " * 5 - ? usually added additional layers of coatings 

35 Some coating layers described in the art are complex multi- 

component compositions such as in.: 

WO 90/05440 which discloses an enzyme containing granulate 
1) one coating (or shell} comprising a binder (e.g. kaolin) , a 
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cellulose fibers providing physical strength) ,■ and an enzyme and 
2} a .second dust suppressing coating {'mono - , di • or 
triglyceride; , 

s BE 4322223 which discloses an enzyme containing granule 

with a coating comprising an inorganic pigment , an alcohol, an 
emulsifier, a pigment dispersant -md water. 

Jh 61162182. which discloses a process tor production of an 
enzyme containing granule comprising coating a core with a 
10 solution containing emsymeCs), sodium sulfate and optionally 
hinders and coating agents. 

Other coating layers apply polymers or even macroscopic 
particles to gain improved properties or <> g > > i i a^ 

WO r?/236G6 which discloses an enzyme containing grannie 
15 comprising an outer coating of polyvinyl pyrrol idorse, PVA or 
PEG. 

WO 96/38527 which discloses an enzyme containing granulated 
substance with a coating comprising water insoluble particles 
and a binder, 

20 US 5,324,649 which discloses an ensyrre containing granule 

comprising an outer coating of polyvinyl alcohol or a copolymer, 
WO 33/07263 which discloses an en-cyme containing granule 
comprising an outer coating of vinyl ico) polymer, 

WO 92/12645 which discloses an enzyme containing T- 
2S granulate coated with high melting fat or wax. 

®0 83/0SS94 which discloses an enzyme containing granulate 
with a coating comprising a mono- or diglyceride of a fatty 
acid, 

DO 263790 which discloses a protease containing granule 
so with a coating of skim milk and /or maltodextrin . 

WO 87/07293 which discloses an en; m ining jranuiats 

with a coating containing a copolymers of. acrylic acid, and/or 
an filler and/or a piasticiser, 

BP 193829 and US 4,689,2*7 which discloses a process for 
3S production of an enzyme containing particle comprising coating 
the particle with a mu c renvoi ecu 1 a r ,. film forming water soluble 
or water dispersifoie coating agent.. 
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J? 58179492 which discloses an enzyme supporting particle 
with a coating of modified cellulose. 

WO 89/08635 which discloses an enzyme containing particles 
with a coal: log containing clay, 
s Still other prior art disclosures apply non aqueous liquids 

as coatings to gain improved properties of the granulate such 
as ; 

WO 96/16151 which discloses a enzyme containing granule 

with a coating of a nan- aqueous liquid. 
ie Some prior art disclosures mention use of agents in a 

coating layers providing a special functions upon dissolution of 

the granulates such as.-. 

DE 4344215 which discloses an enzyme containing granule 

with a coating containing an inorganic Ag-- corrosion inhibitor. 
xs SP 2064 17 which discloses an enzyme containing granule with 

a. coating containing an alkaline buffer salt having a pH of 7- 

11. The buffer salt may constitute 50-100% of the coating, 

WO 93/07263 discloses an enzyme containing grannie which 

contains a scavenger layer, preferably ammonium sulfate, 
20 B&-415652-A2 as well as US 5,093,023. describes ensytne 

granules coated with unsolufale and highly alkaline alkali metal 

silicates optionally in combination with alkali metal 

carbonates , 

Use of law molecular water soluble compounds in coatings in 
25 moderate amount s have been disclosed within the art of 
formulating stabile enzyme compositions usually as filler 
material. However, it has not been acknowledged that the amount 
and hygro.scopicity of such confounds has essential impact on the 
stability of an enzyme in an enzyme granule coated with such 
its compounds. 

SUMMkRi' OF THE INVENTION 

We have in our search for enzyme formulation with improved 
ensyme stability surprisingly found, that an enzyme containing 
35 granule coated or encapsulated by a continuous layer of a 
simple,. predominantly water soluble and low cost material with a 
high constant humidity significantly increases the storage 
stability of the ensyme, especially at high humidity conditions. 
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The present invention provides thus in a first aspect an 
enaymoe containing grannie comprising: 

a) an er.zytne containing core and 

b) a protective substantially continuous layer or coating 
encapsulating the core comprising at least S'0% of a water 
soluble compound; having a molecular weight below 500 qrams 
per mole, a pH below 11 and a constant, humidity at 20»C of 
more than 81% . 



In accordance with the first aspect a second aspect of the 
invention is a method for producing said enzyme containing 
granule comprising coating said enzyme containing core with said 
coating materiel. 

In accordance with the previous aspects further aspects of 
the invention relates to applications of the enzyme containing 
granules, e.g. incorporation of the granule in a detergent or an 
animal teed composition or a baking composition and a cleaning 
method comprising contacting an object with an aqueous solution 
of the enryme containing granule, 

DESCRIPTION OF .DRAWING 

Figure 1 shows a cross section of an example of a granule 
according to the invention depicting different granule layers. 

DETAX LEI DESCRIPTION OF THE INVE8TX0I? 
2>afia± tionm 

The term »% EH" is used throughout the text, and in the 
context of the invention the term is to bs understood as the 
relative humidity of air. 100% R» is air saturated with water 
moisture at a fixed temperature and % RH thus reflects the 
percent moisture saturation of the air. 

The term ^constant hnmidity*' fin the context of the 
invention sometimes abbreviated as CH) of a compound or 
substance is to .he understood as the % F;K of atmospheric air in 
equilibrium oath a saturated aqueous solution of said compound 
in contact with the solid phase of said compound, all confined 
within a closed space at a given temperature. This definition is 
in accordance with "Handbook of chemistry and physics* CRT 
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Press,. Inc. Cleveland, USA, S8th edition,, p E-48, 1S'?7~I9?8. 

solution of the compound at 2 5 -'0. Accordingly the term constant 
5 humidity is a measure of the hygroscopic properties of a 
compound . 

The tern; vv pH" of. s compound in the context, of the invention 
is to be understood as the pH of a 10% w/w aqueous solution of 
the said compound. 
10 The term "water soluble compound" in the cent e " of the 

invention is to be understood as a compound for which at least 
0.1 grams of the compound may dissolved in 100 g of water at 
20 a Ci , preferably at least 0.5 g per 100 g water, e.g. at least 
1 g per 100 g water, 

is 

The protective coating 

Without being bound to tlis theory we believe that a 
coating with a high constant humidity value has at least ope 
important functional property: The coating inhibits moisture 

so from entering the enzyme containing core materiel,. The coating 
is thus a barrier between the potentially harmful matrix which 
surrounds the enzyme containing granules (e.g. a detergent 
and/or air) , For moisture and/or harmful components carried by 
the moisture to reach the enzyme within a granule, the moisture 

3S must pass through the coating {i.e. the moisture must be 
absorbed on the outside and liberated on the inside surface of 
the coating) before coming in contact with and inactivating the 
enzyme. Coatings 1 with a high constant humidify {CH} thus 
provides a better protection of the enzyme than coatings with a 

30 lower constant humidity, i.e. the high humidity constant coating 
will inhibit moisture from entering the granule at a broader 
range.? of hum iity conditions (% RH} of the surrounding matrix, 
«e believe test if as an e^ssple the % RH is higher than the CB 
of the coating material the coating will absorb moisture from 

3 -> the surrounding matrix and allow the moisture to be transported 
inside the granule. 

For coatings allowing absorption of moisture from the 
surrounding matrix., the rate of moisture absorption, and thus 



the damaging affects on 'fch® ensyme is believed to be further 
increased if the core material also re t 
moisture, which is the case for many known core materials . The 
moisture absorption process may thus be accelerated by swelling 
s or expansion or. the core materials forming cracks, solas or 
b.s: ;pti ns is r.he -resting, thus making moisture access to the 
ensyme in the core even easier, Choosing a coating with a 
constant, humidity value higher than the expected % RH of the 
surrounding air thus effectively reduces this process. 

10 Further a coating with a high constant humidity value is 

believed to inhibit entry of microorganisms thus reducing the 
possibility of microbial growth within the granule. 

As mentioned vide supra a suitable coating according to the 
invention comprises at least 6.0% wr/te of a water soluble 

is compound, having a molecular weight below 500 grams per mole, a 
pH below 11 and a constant humidity of more than 81% w/wu Water 
soluble compounds having a molecular weight below 500 g/mols are 
usually much cheaper and easier to handle with respect to 
coating processes than high molecular substances such as 

20 polymers. Preferred water soluble compounds should have a molar 
weight in the range of 30-500 g/mole preferably 75-400, e.g. 
100-300 a/mole. 

Further a water soluble compound benefits release and/or 
dissolution of the enzyme upon introduction of the granule in an 

25 aqueous medium (e.g. a cleaning or washing liquor) much more 
than insoluble salts such as calcium carbonate and minerals or 
inorganic compounds such as kaolin and /or titandioxide . 
Accordingly a preferred water soluble compound is an inorganic 
salt, e.g. salts of sulfate, sulfite, phosphate, phosphorate, 

so nitrate, chloride or carbonate or salts of simple organic acids 
(less than 10 carbon atoms e.g. 6 or less carbon atoms; such as 
citrate, maionate or acetate. Preferred cations in these salt 
are alkali or earth alkali metal ions, although the ammonium ion 
or metal ions of the first transition series, e.g. ainc may also 

35 he used. Especially alkali - or earth alkali metal salts of 
sulfate, sulfite, phosphate, pnospnonate, nitrate, chloride or 
carbonate or salts of simple organic acids such as citrate,, 
maionate or acetate are preferred;. 
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A suitable solubility should be that at least 9 . 1 grams of 
the salt in 100 g oil water at 2G°C» preferably at least G.S a 
per 100 g water, e,g. at least 1 g per 10 0 g water. In a most 
prefer - < . tv t_:>.r ci the 

s water soluble compound is at least 10 grams or at least 20 grams 
of compound per 100 gram water at 20 *C. A high solubility Is 
very advantageous as it benefits toe coating process as it 
lowers the amount of water needed to be evaporated after 
delivering the coat log or the core. Further it is important that 

10 the compound is dissolved in an aqueous phase before coating, 
because if a core is coated by applying the water soluble 
compound in dry form as a particulate powder or as a slurry on 
the core, these particles will form channels or openings in the 
coating allowing access of ftjoiature to the core. 

is The water soluble compound should also have > moOcrat- pH 

in aqueous solution as extreme pH values of coating solution my 
corrode equipment as well as being potentially dangerous to work 
with. Thus the water sol ufcl.© compound may be a slightly alkaline 
or slightly acidic compound. Accordingly the pH of the water 

so soluble compound should foe below 11, preferably below 10, e.g. 
below 9, below 6 or even below ?, when measured as a 10% w/w 
aqueous solution of the water soluble compound. Some soluble 
aa'its liJ sod 3 it 1 has a very high pH (above 11; and 

may not foe suitable as a coating material in the context of this 

as invention. Also bicarbonate salts may be unsuitable as they 
although they have a lower pH tend to form carbon dioxide gas in 
solution which may interfere with the coating process. 

Specific examples of suitable water soluble compounds of 
the invention are K^HPO, |CIW*95%} , Na s PO< (CH„,,-92%) , 

K,S0 4 (CH^«.y:99%; KESO, iCH v;? , c :*SS%} , ZxxBO, <CH i(> , f .«90%} and sodium 
citrate {CH J „,.-86%} . Sodium sulfate and sodium citrate are the 
most preferred water soluble compounds as they are cheap 

35 The coating comprises as said at least S0% w/w, e.g. 65% 

w/w or 70% w/w of the water soluble compound, which preferably 
may be at least 75% w/w, e.g. at least 80% w/w, at least 85% 
w/w, e.g. at least 90% w/w or at least 95% w/w. The coating may 
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even essenr.-aily consist, of the voxter soluble compound . W*rk due 
respect for ma int a living a desired suitable constant hum.td.itv 
value for the total coating material minor amounts of other 
feasible compounds may be present in the coating such as 

5 — -oetiriq materials Examples ~~ 3n inter 

described in the paragraph ^additional costings" given below. 
Other examples of conventional coating materials may be found in 
references such as US 4,106,391, EP 170360, EP 304332, EP 
304331, BP 438849, EP 4S884S, WO 37/39116, WO 92/12645A, WO 
10 89/0869S, WO 89/08694, WO 87/07292, WO 91/06838, WO 32/13080, WO 
38/07260, WO 93/07263, WO 98/38527, WO 98/1.5151.. WO 37/23808, US 
5,324,849, US 4.689,297, EP 206417, EP 193829, DE 4344215, DE 
4322229 A ' DD 263790, jp 61182185 A and/or OP 5817.9492 

In a partioa a.; mix 1 meet the coating t Dmpj s< minos 

is amounts of a protective agent capable of reacting with a 
component capable of inactivating (being hostile to; the enzyme 
entering the granule from the surrounding matrix, i.e. before 
the component come into contact, and inactivate the ensyme, The 
protective agent may thus e.g. be capable of neutralizing, 
.so reducing or otherwise reacting with the hostile component 
rendering it harmless to the enzyme. Typxcai components capable 
of inactivating the enzyme are oxidants such as perborates, 
percarhonates, organic peraeMs and the like. 

Protective agents may fall into several categories; 
25 alkaline or neutral materials, reducing agents, antioxidants 
and/ or salts of first transition series me a ions S e 
these cay be used in conjunction with other protective agents of 
the same or different categories. Examples of alkalxne 
protective agents are alkali taefcal silicates, -carbonates or 
30 bi carbonates which provide a chemical scavenging effect by 
actively neutralizing e.g. omdaxits, Examples of reducing 
proU>c ; iv " enfcs - salts of sulfite, thiosulfits or 
fchiosuifate,. while examples of antioxidants are methionine, 
butyiated hydroxytoluene. (3HT) or butyiated hydroxyanisol (BHA) . 
35 Most preferred agents are salts of thiosuif ates, e.g. sodium 
t Mosul fate. The amounts of protective agent in the coating may 
be 1-40% w/v of the coating, preferably 5-30%, e.g. 10-20%. " 
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In accordance with the concept: of the invention the coat ice 
does not conuair; any enzyme, as tno purpoce of the coating is to 
~e ; c - N _ N , by- the coat ma. 

The protective effect of the coating depends on the 
s thickness of the coating and the amount, of coating relative to 
the rest of the enzyme containing granule. An increased coating 
thickness provides a better protection of the enzyme t but at the 
same time result in increased manufacturing costs as well as a 
risk of poorer granule properties with respect to ensyme 

10 solubility rate upon introduction of the enryme containing 
granule xn an aqueous medium. For effective protection the 
coating thickness also must be adjusted to the size of the core, 
e.g. to obtain a desired size of the finishes granule. Depend.heg 
on the si.se of the core material the coating may be applied in 

IS 1-15% w/w of the weight of the coated granule to obtain a 
desired size of the coated granule. For small sices of core 
material the coating may fee applied in 50-?S% w/w or 15-50% of 
the coated granule. Usually coatings constituting 3-201 w/v, 
preferably 3-10% w/w» e.g. 6% of the coated granule is however 

30 preferred , 

The coating should encapsulate the enzyme containing core 
by forming a substantially continuous layer. The layer or 
coating is preferably homogenous in thickness and by 
substantially continuous is meant that the core surface should 
25 have few or none uncoated areas. 

The core 

The core contains the enzyme {a} , Besides of the enzyme fs) 
the core may be constructed iu any way or of any material which 
so provides the desired functional properties of the core material, 
e.g.. the core may consist of materials which allows readily 
r< « upor introduction to a } s u rel i 

particulate carrier CD with the enzyme absorbed and/or an 
3S enzyme containing layer (IT) applied on the carrier surface, 
optionally comprising an enzyme protecting reducing agent. There 
may even he additional coating within the core material 
providing desired functional properties of the core material. 
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Another preferred core is the so called T-- granulate wherein 
enzyme and granulation material is mixed to form granules 
incorporating the enzyme distributed throughout the core such as 
described in US 4, 106'., 991 e»g , Example i. Any conventional 
s methods and non-eneyme materials may be used to prepare the 
core. Examples of known conventional cores and materials is, 
inter alia, described in, US 4,106,991 (in particular) , BP 
170360, £P 304332, E? 304331, BP 458849, EP 4S884S, m 
37/33116, m 52/12645, WO WO 89/08694, WO 87/07292, WO 

10 91/06638, WO 32/13030., WO 93/07260, WO 33/07263, WO 96/38527, WO 
96/16151, WO 97/23606,. OS 5,324,649, US 4,685,297, EP 206417, BP 
193829, DE 4344215, DE 4322229 A, DO 261790, OP 61162185 A , Oh? 
58179492 - 

• ! « icu pre erred embod Kent ol invent. in the 

is core may be prepared by applying an enzym layer onto a 
"placebo" carrier (ensyme-free carrier) according to the 
methodology described in US 4,106,991, Optionally additional 
enssyme may foe absorbed into the surface of the carrier. 

In a particular embodiment of the invention the enzyme 

20 containing core may also comprise a protective agent as 
described for the coating, vide supra, preferably mixed with the 
enzyme in suitable amounts such as 0,1- 1% w/w of the coated 
granule, preferably 0.1-0.5% w/w, e.g. 0,33% w/w. 

As described, supra, the core may through the coating 

2s absorb moisture from the surrounding environment, a process 
which may cause the core to swell resulting in crack formation 
in the coating and further moisture absorbance. The core may 
even in at high relative humidity dissolve and become fluid. 
Accordingly in order to provide further stabilization of the 

3e enzyme the core should preferably he a nor, absorbing core, i,e, 
the should only be able of absorbing less moisture than 20% w/w 
of it own cry weight., preferably less than 10% w/w, e.g. leas 
than 8% w/w or leas than 5% w/w, measured at 75% RH at 2 0*0. 

35 Enzymes 

The enzyme in the context of the present invention may be 
any enzyme or combination of different enzymes, which benefits 
from being granulated and thus: be protected against a hostile 
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Accordingly, when reference is made to *an enzyme" this will in 
general foe understood include combinations of one or more 

It is co be understood that enzyme variants (produced, for 
example., by recrvdoinant techniques) are included with -.a the 
meaning of the term "enzyme". Examples of such enzyme variants 
are disclosed, e.g., in EP 251,446 (Genencor!, WO 91/00345 dfovo 
Hordisk A/S) , EP 525,610 (Solvay) and WO 94/02S18 (Gist-Brocades 
NV) . 

The enzyme Classification employed in the present 
specification with claims is in accordance with Recommendations 
(1992) of the Nomenclature Commit: tee of the international Union 
of Biochemistry and Molecular Biology, Academic Press, Inc.,- 
1992 , 

Accordingly the types of enzymes which may appropriately be 
incorporated in grammes of the invention include 
ox idorednc cases (EC transferases (EC 2 .-.-,••) , 

hydrolases (EC 3 . - . - , -} , lyases (EC 4 } .. isomerases (BC 5 . - 

,-,-} end ligases ! EC S .--.-.-} , 

Preferred oxi doreduct as«8 in the context of the invention 
are peroxidases (EC 1,11.1),. laccases (EC 1,10.3.2) and glucose 
oxidases (EC 1.1.3.4} j< while preferred transferases are 
transferases in any of the following sub-classes - 

a) Transferases transferring ©ae- carbon groups (EC 2.1); 
b.i transferases transferring aldehyde or ketone residues (EC 
2.2) ; aeyl transferases (EC 2b 3} f 

c) glycosyl trans f erases (EC 2.4); 

d) transferases transferring alkyi or aryi groups, other that 
methyl groups (EC 2.5); and 

e} transferases transferring nitrogenous groups (EC 2,6), 

A most preferred type of transferase in tne context of the 
invention is a transglutaminase (protein-glutamins y- 
Qlutamyi transferase; EC 2.3,2.13), 

Further examples of suitable transglutaminases are 
described in WO 9S/0SS32 (Novo Ntordisk A/S) . 
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Preferred hydrolases in the context of the invention are; 
Carboxyiic ester hydrolases (EC 3.1,1,-} such as lipases {EC 
3,1,1-3); phytases (EC 3.1,3,-}, e.g. 3 -phytases (EC .3.1.3.8} 
and S~phytases (EC 3.1.3,26); giycosidases (EC 3.2, which fail 
s within a group denoted herein as "carbohydrates* ) , such as a- 
amylases (EC 3.2.1.1); peptidases (EC 3.4, also known as 
proteases) ; and other carhonyl hydrolases) , 

In the present context, the term "carbohydrate" is used to 
denote not mly enzymes capas e 1 I ?ak.r: do* irbohyxixate 
10 chains (e.g. starches) of especially five- and six -cambered ring 
structures (i.e. giycosidases, EC 3.25, but also enzymes capable 
of isomer! zing carbohydrates, e.g. six- watered ring structures 
such as D-glucose to f r/e- member ed ring structures such as D- 

iS l ixbi -- 1 - ?£ relevance include the following (EC 

numbers in parentheses) ; 

«- amylases (3,2.1.1), ^-amylases (3,2,1.2), glucan l,4~a- 
glucosidases (3.2.1.3), eellulases (3.2.1.4), endo- 1,3 (4) ~J*- 
glucanases (3.2.1.6) , endo-l,4-f^xylanases (3.2.1.8), 

20 dextranases 0, 2, 1,11), chitinases {3,2,1,14), 

polygalacturonases {3.2.1. IS) , lysozytma (3,2,1.1?), jj~ 
glucosidases (3.2.1.21), a-galactosidases (3.2.1.22), j>~ 
galactosidases {3.2.1.23), apylo-X, S-glucosidases (3.2.1.33), 
xylan 1 , 4-p-xylosidases (3,2.1.37), glucan ando- X , 3 -p - D - 

2S glucosidases (3.2.1.39),. a -dextrin endo-i, 6 -a- glucosidases 
(3.2.1.41), sucrose a -glucosidases C3. 2. 1.48 5, glucan endo-1,3- 
a-glucosidases {3.2.1.59}, glucan 1,4- glucosidases (3.2.1.74), 
glucan endo -1 , €~j$-gIucosidasee {3.2,1.75} , arabinan endo-1 , 5 
L~arabinosidases (1.2.1. 9S; , lactases (3,2.1.108), chitosanases 

as (3,2, i i 132 } and xylose isomeraaes (5,3,1,5) , 

Examples of commercially available o\r - EC 1 . - 

.-.-■) include Cborv-tne™ (enssyme ws 

A/S) . Further oxidoreductases are available from other 

35 Examples h commercially available proteases (peptidases) 

include Esperase w ( Alcaiase^, Heutrase™, Durasym™, Savinase™, 
Eannase,. Pyrasa 5 '*, Parser ear. ie Trypsin NOVO (PIN) , Bio- Feed™ Pro 
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and Clear-Lens^ Pro (mil available from Novo Mordi sk A/S, 
Bagsv&erd .. De nma rk.) , 

Other commercially available proteases include Marat ass™,. 
Maxacai™.. Maxapem™, Optic lean™ and Purafeefc™ (available from 
s Genencor International inc. or Gist-Brocades} , 

Examples of commercially available lipases include 
Lipoiase™, Lipoiaae™ Ultra, LipoPrirae, Lipozyme TM , Palatase T *, 
Novozytd™ 435 and Lecitase™ {all available from Novo Norilsk 
A/S) . 

10 Other commercially available lipases include Lumafastl* 

iPs&udomotiAs .merxdocina lipase from Genencor International Inc.); 
Lipomax™ (P&, pse.udoalaaigen&s lipase from Gist- 

broeades/Genencor Int. Inc.; and Bacillus sp. lipase from Solvay 
enzymes. Further lipases are available from other suppliers.. 

is Examples of commercially available carbohydrases include 

Alpha-Gal™* Bio-Peed™ Alpha, Bio-Feed™ Beta, Bio • Peed™ Plus, 
8io~Feed™ Plus., Novozytne 5 * X88, Celiuciast™, Cellasoft™, 
Ceremyl™, Cifcrozym™, Denimax™, Deayroe™, Dextrosyme™., 
Flnizym™, Fungamyl' 3 ' M , Gamanaee'***, Giucanex™, Laetozym™, 

20 Maltogenase™,, Fentopan™, Peotinex™, Promo zyme™, Pulpzyme™,. 
Sov3myi w ( Termamyl™, &MG™ {Atnyloslucosidase Novo) , 
Maitcgenase™, Sweet zymt™ and Aquazym™ (all available from Novo 
Norilsk A/S) ■„ Further carbohydraeea are available from other 
suppliers . 

25 The amount of enzyme to be incorporated in a granule of the 

invention will depend on the intended use of the granulate. For 
many applications, the enzyme content will be as high as 
possible or practicable. 

The content of ensyme (calculated as pure enzyme protein} 

30 in a granule of the invention will typically be m the range of 
from about 0.5% to 20% by weight of the core. 

When, for example, a protease Cor peptidase) is 
incorporatec in crannies according to the invention, the enzyme 
activity (proteolytic activity) of the finished granules will 

3S typically be in the range of 1-50 KiloNovoProteaseUnits per 
gram. Likewise, in the case of, for example , a -amylases, an 
activity of I0-S0C KiloNovobnits per gram will be typical, 
whilst for lipases, an activity in the range of SO -400 
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are known to the art > 

Additional coatings! 

5 The granules of the present invention may comprise one, two 

or more additional coating layers on the inside or outside 
surface of the protective coating according to the invention. 

The additional coating layers may perform any of a number 
of functions in the granule, depending on the intended use of 
is the granule. Thus, for example, an additional coating may 
achieve one or more of the following effects; 

•i) further redaction of the dust- formation tendency of a 
granule without the additional coating according to the 
13 invention; 

til} further protection of enzyme { a) in the granule against 
oxidation by bleaching substances/systems (e.g. perborates, 
per carbonates, organic peraci^s and the like); 

tiii) dissolution at a desired rate upon introduction of the 
20 granule into a liquid medium (such as an aqueous medium) ; 
(iv) provide a better physical strength of the granule, 

my additional conventional coating ds) of desired 
properties may he applied and examples of conventional coating 

25 materials and coating methods is, inter alia, described in US 
4,106,991, EP 170350, EP 304332, EP 304331, EP 458840, EP 
45S845, WO 97/39116, WO 92/12S45, WO 89/08695, WO 89/08694, WO 
87/07292, WO 91/06638, WO 92/13030, WO 93/07260, WO 93/07263, WO 
96/38527, WO 96/16151, WO 97/23606, US 5,324,649, OS 4,689,297, 

" 206417, BP 193829, DE 4344215, DE 4322229 A, DD 263790, J? 
61162185 ,?P 5817 94 92 

In appropriate embodiments of granules according to the 
present invention, the additional coa; s -■- 

as described in US 4,106,991 |e«g, with a waxy material sunn as 
35 polyethylene glycol {PEG}, optionally followed by powdering with 
a whlteaer such as titanium dioxide] .. 

Additional, coating layers may further comprise one or more 
of the following: anti -oxidants, chlorine scavengers, 



wo mmm 



antistatic agents; additional enzymes and rraarances. 

Plasticizers useful in coating layers in the context of the 
t - < v " a u' a- ?u-,m < 

5 sugar alcohols, or polyethylene glycols :PEGsi having a 
molecular weight less than 1Q00; urea , phthaiate esters such as 
dibntyi or dimethyl phthaiate; and water. 

Suitable pigments include, but are not. limited to, finely 
divided whiteners, such as titanium dioxide or kaolin, coloured 
10 pigments, water soluble colorants, ss well as combinations or 
one or more pigments and water soluble colorants. 

As used in the present context, the term "lubricant" refers 
to any agent which reduces surface friction, lubricates the 
surface or toe granule, decreases tendency to build -up of static 
.is electricity, and/or reduces friability of the granules. 
Lubricants can also play a related role in improving the coating 
process, by reducing the tackiness of binders in the coating:. 
Thus, lubricants can serve as anti-agglomerat ion agents and 
wetting agents. 

50 Examples of suitable lubricants are polyethylene glycols 

{ PEGs } and ethoxyiated fatty alcohols. 

In an especially preferred embodiment of the invention, 
only a lubricant is applied as additional coating. The 
composition of 1) an enzyme containing core, 2) a coating and 3) 
25 and an additional lubricant coating has shown particularly good 
properties with respect to enzyme stability. 

Co&ting sasthosls 

the invention also relates to a method for 
3D manufacture/production of the enzyme containing granule 
described herein, Conventional coating methods may be used to 
apply the coating according to the invention as described by the 
references stated in the previous section {above} , 

A method for production of the enayme containing granule 
3S may comprise the following steps; 

a) mixing an enzyme containing core material with a liquid 
medium comprising the water soluble compound of the invention 
and, 
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is 

h) removing volatile components of the liquid medium from the 
mixture,, so as to deposit the nonvolatile components of the 
liquid medium as solid coating layer on the core material. 

5 In a preferred embodiment of the invention the enzyme 

containing granule is produced fay a fluid bed process 
comprising: 

a) fluidising an enzyme containing core material in a fluid bed 
apparatus, 

18 b} introducing a liquid medium comprising the water soluble 
compound of the invention by atomi.zation of the liquid medium 
into the fluid bed, so as to deposit nonvolatile components 
of the liquid medium as a solid coating layer on the core 
material and.. 

15 of removing volatile components of the liquid medium from the 
coated core material , 



In a further preferred embodiment of the invention the core 
material is prepared by a method comprising;: 
2n a} Preparing a particulate carrier material, 

b) introducing a liquid medium comprising an ensyme by 
atomization of the liquid medium into the fluid bed, so as to 
deposit nonvolatile components including the ensyme of the 
liquid medium ass an enzyme containing layer on the carrier, 

2S and 

c) removing volatile components of the liquid medium from the 
core material . 



The particulate carrier material may in a preferred 
30 embodiment comprise a binder (such as Giucidex™ 2 ID, from 
Roquet te Freres) , a fibre material (such as cellulose fibres} 
and a filler {such as finely ground sodium sulfate and/ or 
kaolin) . The particulate carrier may as well be 
prepared/granulated and dried as described in Example I in PS 
106,3-91. Following granulation the dry particulate carrier may 
suitably be sieved, and fractionated after size to obtain a 

diameter of the carrier are between 0.1-2 mm., e.g. 0.3 - 1.0 mm. 



As a further pr« ;rrd nenc additional enzyme mav be 

' <=» carrier pri v to ippiyinc the en 

layer ill) hi ; bsox£ icr> may be iw-nievei b> 

a) absorbing the enzyme (s) into the surface of the carrier by 
s contacting the particulate carrier with a liquid comprising 
the enzyme in a mixer, 
b; mixing the composition by means of mixing blades, and 
c) drying the enzyme loaded carrier by fluidising it in a fluid 
bed apparatus, 

its 

Conventional mixing equipment can satisfactorily be used to 
mix the particulate carrier with the enzyme-containing liquid 
medium. The mixing equipment can foe a batch mixer or a 
continuous mixer., such as a connective mixer [see, e.g. , Barnfoy 

* 5 sal ai-> Mixing in the Process Industries, pp. 39-53 (ISBN 0-408- 
11574-2}]. Non-ccnvectivc mixing equipment, e . a . rotating drum 
mixers or so-called pan - granul a tor© , may also he employed. 

Drying of enzyme- loaded particulate carrier, application of 
the enzyme containing layer (it) the coating (IIS) and any 

so additional coatings may be performed in any type of fiuidising 
equipment (such as in a fluid-bed apparatus or other form of 
fiuidizing equipment, such as a Kutclin-type fluidiser) . For a 
description of suitable fluid-bed equipment, see, e.g., Hereby 
Mixing in the Process Industries, pp. 54-77 (ISBN 0-408- 

M 11S74-2} . 

Applications of the enssyme c«n**i»i»gf granule 

The enzyme containing granule according to the invention is 
useful where ever enzymes are to be stored alone or to foe 

ss Incorporated in another dry product, and an improved enzyme 
stability is needed to enable good storage properties (improved 
shelf life) of the granule. Especially at. relatively humid 
conditions, i.e. under an atmosphere with a % RH of more than 
5S% EH, preferably more than €0% m, e.g. more than 70% RH . 

35 Especially at conditions with more, than 75% RH, more than 85% m 
or more than 95% RH the invention is useful. The granule is also 
particularly useful in dry products comprising oxidative 
compounds such as peroxides or superoxides, e.g. bleach (e.g. 
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perborates or percarbcastss; or other reactive components, which 

sr.7.ysi.a. Thus the invention provides a determent composition 
comprising the granule of the invention. The enzyme containing 
s granule is further useful for cleaning an object (e.g. textile 
of cotton or other natural or synthetic fabrics) by contacting 
the object with an aqueous solution of the enzyme containing 
granule. Finally the enzyme containing grannie is useful in 
products such as animal feed/fodder or bakers flour. 

Detergent disclosure 

A detergent composition of the invention comprises the 
enzyme containing granule of the invention and a surfactant. 
Additionally, it may optionally comprise a builder, another 

is enzyme, a suds suppressor, a softening agent, a dye-transfer 
.inhabiting agent and other components conventionally used in 
detergents such as soil -suspending agents, soil -releasing 
agents, optical forighteners, abrasives, bactericides, tarnish 
inhibitors, coloring agents, and/or encapsulated or non- 

20 encapsulated per femes , 

The detergent composition according to the invention can be 
in bars or granular forms. The pH (measured in aqueous solution 
at use concentration} will usually be neutral or alkaline, e.g.. 
in the range of 7-11. 

25 An enzyme contained in the grannie of the invention 

incorporated in the detergent composition, is normally 
incorporated in the detergent composition at a level from 
0.00001% to 2% of enzyme protein by weight of the composition, 
preferably at a level from 0.0001% to 1% of enzyme protein by 

so weight of the composition, more preferably at a level from 
0.001% to 0,8% of enzyme protein by weight of the composition, 
even more preferably at a level from 0.01% to 0.2% of enzyme 
protein by v;e.c;ht ct r.he composition, 

! • ^ - -™JL tr 

The surfactant system may comprise nonionic, anionic, 

surfactant system preferably consists of anionic surfactant or a 
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cornea nation ox anionic ana nonionic surfactant, e.g. 50-100% of 
anionic surfactant and O~S0% nonlonie. The laundry determent 
compositions may also contain cat ionic, amph.olyt.ic, 
zwifcter ionic, and semi -polar surfactants, as well as the 
s nonionic and/or anionic surfactants other than those already 
described herein. 

The surfactant is typically present at & level from 0.1% to 
60% by weight. Some examples of surfactants are described below. 

w a) Nonionic surfactant; 

The surfactant may comprise polyaikyiene oxide (e.g. 
polyethylene oxide) condensates of ahkyi phenols. The alky.; 
group may contain from about s to about U carbon atoms, in a 
straight chain or branched chain. The ethylene oxide may foe 

is present in an amount equal to from about 2 to about 25 moles per 
mole of alky! phenol, 

The surfactant may also comprise condensation products of 
primary and secondary aliphatic alcohols with about 1 to about 
25 moles of ethylene oxide. The alky! chain of the aliphatic 

20 alcohol can either be straight or branched, and generally 
contains from about 8 to about 22 carbon atoms. 

Further, the nonionic surfactant may comprise polyethylene 
oxide condensates of alkyl phenols, condensation products of 
primary and secondary aliphatic alcohols with from about I to 

2S about 25 moles of ethylene oxide, aikylpolysaccharides , and 
mixtures hereof. Most preferred are Cft • C 5. 4 alkyl phenol 
ethcxylates having from 3 so ethoxy gr< ;ps and GB 18 tics c 
euhoxylar.es {preferably C10 avg.) having from 2 to 10 ethoxy 
groups, and mixtures thereof. 

fa) Anionic surfactants-; 

Suitable anionic surfactants include the alkyl sulfate 
surfactants which are water soluble salts or acids of the 
formu ^ ROSC M ere R prefer Lis s : > 

is preferably an alkyl or hydro^alkyl having a C10-C20 alkyl 
component, more preferably a £12-018 alkyl or hydroxyaikyi , and 
M is H or a cation, e.g. , an alkali metal cation (e.g. sodium, 
potassium, lithium), or ammonium or substituted ammooium. 
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Other anioftic surfactants include salts (including, for example, 
sndiur. sstfionium, and substituted ammonium salts such 

as tso.no- di- and trie t hano.l ami ne salts) of soap, C8-02 primary 
or secondary alkaneseif onates , C8-C24 clef insul £ onates f 
5 sulfonated polycarboxyXic acids prepared by suifonation of the 
pyroXysed product of alkaline earth metal citrates, 

AXkyihensens sulfonates are suitacfcle, especially linear 
(straight-chain) alky] benzene sulfonates (IAS) wherein the 
alky! group preferably contains from 10 to 16 carbon atoms. 
10 The laundry detergent compositions typically comprise from about 
II to about 40%, preferably from about 3% to about. 20% by weight 
of such anionic surfactants. 



15 The compositions according to the present invention may 

further comprise a builder system. Any conventional builder 
system is suitable for use herein including alu?;unosiiicate 
materials, silicates, poiycarboxylates and fatty acids, 
materials such as ethylenediamine tetraacetate (SDTA) , metal ion 

20 seguestrants such as aminopolyphosphonates , Phosphate builders 
can also be used herein. 

Suitable builders can be an inorganic ion exchange 
material, commonly an inorganic hydrated aXisminosilieate 
material, mors particularly a hydrated synthetic zeolite such as 

25 hydrated zeolite A, X, S,< KS or M&P. 

Detergeney builder salts are normally included in amounts of 
from S% to 80% by weight of the composition, Preferred levels of 
builder for liquid detergents are from 5% to 30%. 

The detergent composition, may also comprise a bleaching 
agents, e.g. an oxygen bleach or a halogen bleach. The oxygsn 
bleach nay bs a hydrogen peroxide releasing agent such as a 



perborate (e.g. PB1 or PB4 5 



or a percarfoonate, or it may e.g. be 



is a percarboxyiic acid. The particle siae of. a bleaching agent may 
be 400-800 microns. Mien present, oxygen bleaching compounds 
will typically be present at levels of from about 1% to about 
.2 S%, 
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(NOBS; , 1 _ . ~ or 

pencaacetyigiucose (PAG) , 

The halogen bleach may be, e.g. a hypohalxte bleaching 
agent:, for example, tr ichicro- isocyanuric acid and the sodium 
and potassium salt of dishicvroisosyanurates and N-chloro and N~ 
brofiio alkane sulfonamides. Such materials are normally added at 
QV5~iO§ by weight of the finished product, preferably I -SI by 
weight , 

Granular detergent: compositions according to the present 
invention can also be in "compact form", i.e. they may have a 
relatively higher density than conventional granchr^ ive e q<u i. 

The compositions of the invention may tor example, be 
formulated as hand and machine laundry detergent compositions 
including laundry additive compositions and compositions 
suitable for use in toe pretreatment of stained fabrics, rinse 



to added fa 



one 



" f !> ' id hard surface cleaning operations 

dishwashing ope rat ions - 

More specifically, the enzyrse containing granules of 
invention may be incorporated in the detergent eompositi 
as described in WO 97/04079, WO S7/072Q2, WO 97/41212, and PCI 
37/00 34 5. 



v >!'t V c tit ^ b b > 
Pr®p«jratio» of carrier material 

Portions of carrier material was prepared by spraying 3.0 
kg of fibrous cellulose (Arbocel™ FTC20D) ,. 3.0 kg of kaolin 
I * 3 Cla> and 2 .a jjf fi gro to 

sodium sulfate with 9.5 kg of a 21% w/w aqueous solution of 
carbohydrate binder (Glucidex^* 2XB, from Roquet te Freres) . This 
mixtures was granulated and dried as described in Example 1 in 
OS 4,106, 991, The dry granulated carrier material was sieved, 
and the fraction between 0.3 and 1.0 mm was separated and used 
for further processing. 
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Absorbing enssyme on the carrier material 

The grarch ar:.ed and fractionated carrier material was 
transferred to a Lodiger mixer equipped with a multiple chopper 
s lead and sprayed with a liquid S&v sncentrace 
solution approximately 33 KNFU/g containing 0.4% w/w g oi: a 
nonionic surfactant (Softanol SO) . The enzyme containing 
solution was spray et onto the carrier at dosage of 0.15 kg 
solution per kg carrier material . The nonionic surfactant was 

10 added to the enzyme concentrate to enhance the absorption of the 
enzyme onto the carrier. The Savinase™ concentrate was applied 
using a pressure nosrie submerged in the carrier and spraying 
directly into the chopper. The carrier and the Savrnase™ 
concentrate was mixed by means of m^.i:.r blades and the to « ng 

is blades and the chopper were operates <, 

spraying. The resulting product was transferred to a Giatt WSG 
IS fluid-bed apparatus {Glatt, Germany} with an air- inlet 
temperature of S2*C, and dried for 30 minutes, or until the 
product, temperature exceeded 5 Q^C* and then sieved on a 1,2 mm 

20 mesh screen, leaving only 0,8% w/w of residual , oversized 
particles on the sieve. 



Measurement of enssyme stability 

For each type of enzyme containing granule samples of the 
as granules are mixed with a commercial detergent. One or of these 
samples are immediately sealed in glass iars and stored below - 
16°C. These samples are reference samples and the enzyme herein 
is by definition 100% stabile. Other samples are placed in 
climate controlled cupboards and stored for a preset period or 
30 time in open glass iars at different temperatures and humidities 
(% RH) . When a preset storage period is finished samples are 
removed from the "climate static" conditions, and the glass jars 
immediately sealed and cooled to below -18*C to stop any 
progressing inactivatlon of the enzyme, men ail samples has 
3S been stored for the preset period of time, all samples including 
the reference samples are analyzed the day in an appropriate 
enzyme activity assay and. the test results of the samples are 
calculated as percent of the reference sample rest results. 
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Inssyxse assay 

The ensyrae assay used herein is a protease activity assay, 
and the unit fc protease activity ere 3 i Novo Pro ist 
5 Units per gram of sample ( KNPU/g ) . The activity is determined 
relatively to an enzyme standard {Savn-ase' w } of known activity. 
The ansyme standard is standardised by measuring far a given 
amount of enzyme the formation rate {joaol/minute} of free amino 
groups liberated from digestion of dt -methyl -case in (DMC) in. 

10 solution by the enzyme. The formation rate is monitored toy 
recording the linear development of aheorbance at 4 20 nm of the 
simultaneous reaction between the termed free amino groups and 
added 2 4 , 6 » tri - ni tro- bensenfe- sulfonic acid (TNBS) , The 
digestion of DMC and the color reaction is carried out at 50 6 C 

xs in a pH 8,3 boric acid buffer with a 9 min. reaction time 
followed by a 3 min, measuring time. A folder AF 220/1 is 
available noon request to Hovo Nordisk A/S, Denmark., which 
folder is hereby included by reference. 

Per samples of the enzymes containing detergents and . the 

20 st --^ enzyme standard a modified assay was used, wherein 

the reaction was carried out at 40*C in a pK 8.3 boric acid 
buffer containing 3,1 g/L boric acid (Merck), 11.18 g/L 
potassium chloride (Merck), 1,5 mL/L 15% BriJ 35 (Merck) and 20 
g/L sodium sulfite bleach scavenger. 

28 For measuring Sndolase activity {a celiuiase) any 

conventional endo celiuiase viscosity reduction method may be 
used (such as the method described in B10S?a-GB available upon 
request from Novo Hordisk A/S - Denmark) . aldolase digests C^C 
(carfooxy- methyl -cellulose) in solution thereby reducing the 

38 viscosity of the solution and the viscosity reduction is related 
to the activity of the enaolase. 

Far measuring alia -amylase activity (e.g. Nataiase®) any 
conventional alfa-amylase assay may be used (such as the method 
described in AF318/1-GB available upon request from Novo Pordisk 

is A/5 ~ Denmark) . hi t a -amylases cleaves 1-6 alfa bonds between 
adjacent glucose units. By using e.g. a 3 - chior - 4 -nitropheryl -b- 
D-maitoheptaosid substrate and alfa- and beta - giueosidase 
enzymes the sdostrae may be completely digested into 
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PRonosaccharidss and 2 -chXor ■■ 4 -■ ni trophanol ; wh 
detectable colour. Kits for performing these 
commercially available. 

5 Maasureassat of constant hmi<Ji«*y ¥sl«s lor coating compounds 

The constant humidity of water soluble compound coating 
materials wars measured by preparing a saturated aqueous 
solution with excess of solid phase of the compound in an open 
beaker, After equilibrium has been reached and no more of the 
io compound dissolves in. the liquid phase, and solid particles of 
the compound are still visible, the beaker xe placed in a sealed 
therrfiost.at-.ed humidity measuring, device (e.g. a Movasina 
apparatus) , which measures the % RH at the chosen temperature of 
the atmosphere over the saturated solution.. 

is 

The invention disclosed herein is illustrated by the non- 
limiting examples given below 

20 Example 1 

A sample of the dry en-syme- loaded granular carrier was 
transferred to a Glatt WSGS conventional livid bed apparatus. 
Using a conventional top spray coating technique with an air 
inlet temperature of 70*C, air outlet temperature of 42«C and 
25 With air volume of 600 m3/h the following steps were carried out 
in sequence; 

a) an enzyme containing layer was applied onto the carrier by 
spraying an enzyme containing aqueous solution containing 
50 Sav.inaee w f PVP/VA co-polymer CLuviscol VA64) and titaniumdio.xi.de 
(TiCXJ onto the carrier at a spraying rate for the enzyme 
solution of 100 g/min. Approximately 2X0 g Savinase™ concentrate 
(30 KKPU/g) , 2.34 g of PVP/VA co-polymer iLuviscol VA64) and 2.5 
9 ^en :n iT < 5 ? < j 

b; a 80 9 sodium citrate per kg carrier coating layer of was 
applied by spraying a 37% w/w aqueous solution of sodium citrate 
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spr&v: rate fox th<i : coaling 



c - ! an aoditiona.; coating layer of SO g z. it aniumd ioxj.de (Kroaos 
5 2044 p re me - a s 

suspension from Allied Colloids Ltd.- GSi , 30 g PEG 4000 and 
1,6? g Soffcano'l SO per kg carrier was applied by spraying an 
aqueous solution of these components onto the product of b) , at 
a spraying rate for the coating solution of 100 g/mir, and 

ID 

m a final coating was applied by spraying a solution of 7.5 g 
PEG 4000 per kg carrier onto the product of c) , at a spraying 
rate for the coating solution of 100 g/min. 

is The finished enzyme containing granule was dried for S 

minutes and then cooled to 30*C, where after it was removed from 
the fluid bed and sifted between 300 and 1200 ( «m 

&s a reference two different types of granules were 
prepared. The first type of granule was prepared by repeating 

2D steps &}-d) with the exception that the coating described in 
was replaced by a 80 g ammonium sulfate per kg carrier coating 
layer by spraying a 37% w/w aqueous solution of ammonium sulfate 
onto the product of a) , at a spraying rate for the coating 
solution of 100 g/min. The second type of granule was also 

25 prepared by repeating steps a) -d) , but with the exception that 
the coating described in b) was replaced by a 80 g sodium 
form-date per kg carrier coating layer by spraying a 37* w/w 
aqueous solution of sodium formiate onto the product of a) , at a 
spraying rate for the coating solution of 100 g/min. 

.33 

Example 2 

The storage stability of the eneyirse containing granulates 
from Example ]. were tested in one powder detergent (A) 
containing perborate bleach and TAED sac one ; *de* led rgen.f 
ss IB) containing percarbonste bleach, 100 mg samples of the ensr/me 
containing granulates and 10,0 g easfsles of the detergents were 
mixed to constitute test samples. The samples were incubated in 
open jars at air conditions 3S«C and 5S% RE in a thermostated 



25 

and humidity controlled cupboard. Identical samples were taken 
out from the cupboard after 2 and 4 weeks > analysed for 
enzyme <s - activity together with identical reference 

samples , which had been stored in sealed jars below -18 *C. The 
s results are given in Example 1, wherein the enzyme activities of 
the samples are given a perce 
reference samples. 



Table I 





Coating 
compound 


Residual activity 
in Detergent A 


Res:.dna'i act s.vity 
in Detergent 8 






2 weeks 


4 weeks 




4 weeks 


Invention 
granule 


Sodium 
citrate 


76% 


51% 


82% 


69% 


Reference 
. ■ s ;ule 


s ste 


56% 


39% 


70% 


sm 


Reference 
granule 


f ormiate 


as 1 


21% 


32% 


21% 



Constant humidities at 25*C; As8»oniurc sulfate « 79; sodium 
formiate * 56 and sodium citrate =* 86. The results show that the 
coating with highest, constant humidity provides the best storage 
stability of the ensyme. 

rs 

E^assgla 3 

of the samples Prom Example 1 were 
tested including a reference sample which was identical to the 
one . o >- • P\ x tV - :. to 3 except that it did not contain any 

20 salt coating of ammonium sulfate,, sodium citrate or sodium 
formiaca. Ail samples were incubated for 1 week in open jars at 
3 different conditions: SS% RH and 35»C t 60% RH and 3G*C and 74% 
RH and 3? C C. Subsequently the water absorption o£ the samples 
were determined by weighing the .samples before and after the 

2S incubation. Further after the incubation the samples were 
examined under a microscope. The results are given in Table 2, 
which shows the water absorption of the samples at different 
humidities, These results clearly shows big difference in, how 
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much water is absorbed ir, identical granules with different 
coatings , indicating that sodium citrate has the lowest water 
absorbing properties (the highest constant hucudity value; . For 
comparison a sample of a granulate with a different core 
material and a coating of ammonium sulfate 1 
<*) - This result shows that if the coat i no 
pass, the core may absorb huge amounts of water. Table 2 further 
lists the results of the microscope examination , which showed 
that the coating of some of the samples were damaged (cracks had 
developed) which was most clearly observed when the water 
absorption of the coating (absorption of the sample minus the 
absorption of the reference) had reached a level of 
approximately 50% of the salt layer weight {which constitutes 6% 
of total formula} . 



Table 2 



Sample 


Coating 


% water absorption 


Coating damage 
observed at 






5S% KB 


£0% EH 


70% RH 




Gore 

material 


no salt 
coating 


1.2 


1,7 


2.S 


Mo damage 


reference 
granule 


Ammonium 
sulfate 


1 , 4 


2.2 




7 8 % mi 


invention 


Sodium 
citrate 


i .2 


1.9 


3 . 4 


No damage 


granule 


Sodium 
f ormiate 


4,8 


7.3 


12 .. 3 


60% RH 


Purafect G 


Commercial 
product 


0,9 


1.9 




70% RH 



Constant humidities at 25"C; Ammonium sulfate 
f ormiate 56 and sodium citrate = 86, 
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An ? ;ra i t rate was 

produced as in Example 1 with the exception that the ph of the 

sodium citrate was adjusted to 7,5 by adding citric acid to the 
5 coating solution prior to the coating process. 

Example S 

An enzyme containing granule was produced as in Example 4 
with the exception that the coating of pure sodium citrate was 
is replaced by a mixture of sodium citrate and sodium thiosslfate 
in the weight ratio 9 ; I . Thus a coating consisting of 72 g 
sodium citrate and 8 g thiosuifate per kg carrier was applied. 

Ex.&ss0 X e 6 

as An enzyme containing granule was produced as in Example 4 

with the exception that the coating of pure sodium citrate was 
replaced by a mixture of sodium citrate and sodium thiosulfate 
in the weight ratio 4 < 1 . Thus a coating consisting of 64 g 
sodium citrate and 16 g thioeuXfafce per kg carrier was applied. 

20 

Example 7 

The storage stability of the enzyme containing granules 
£rora Examples bo as well as the ammonium sulfate reference 
granule of Example 1 were tested in one powder detergent (A) 

25 containing perborate bleach and T&BD and one powder detergent 
(8} containing per carbonate bleach, 100 mg samples of the enzyme 
containing granulates (Purafect SO mg) and 10.0 g samples of the 
detergents were mixed to constitute test samples. The samples 
were incubated in open jars at air conditions 35«C and 55% RH in 

*° a thermostated and humidity controlled cupboard. Identical 
samples were taken out from the cupboard after 2 and 4 weeks and 
analysed for enrytme (Savinase^) activity together with identical 
-sies nce ; which had been stored in sealed jars below - 

18 c tb The results are given in l&assple 3, wherein the enzyme 

3S activities of the samples are given as a percentage of the 
corresponding re £ erenoe samples* 
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Table 3 





Coating 
- D ::pc o 


A 


Dete ?£.! B 






2 weeks 


4 weeks 




4 weeks 


{ Rx , 1 J 


ammoniura 
sulfate 


53% 


36% 


73% 





granule 


Sodium 

citrate pH 
7.5 


ao% 


51% 


74% 


68% 


Invention 
granule 


90% Sodium 
citrate, 10% 
thiosulfate 


96% 


78% 


90% 


32% 


Invention 
granule 


801 Sodium 
cits-ate, 2 0% 
. Lai s 


103% 


89% 


95% 


92% 


Pm;afect (3 


Commercial 
product 


89% 


?S% 


90% 


81% 



Constant humidities at 2S°Cc Jtawjanium sulfate * 79 and sodium 
s citrate ~ 86. 

An enzyme containing granule was produced as in Example 1 
with the exception that i) the enzyme, solution used for both 

is absorption of enzyme onto the carrier and for applying the 
enzyme layer contained aoditaa thiosuifate in an amount 
corresponding no 0.33% v/w of the final coated granulate and 11} 
the sodium citrate coating was replaced by a 80 g per kg carrier 
sodium sulfate coating by applying a 4 5 a C , 2 8,6% w/w aqueous 

is sodium sulfate solution. 

Further a reference gramme was prepared identical to the 
first granule in this example with the exception that the sodium 
sulfate coating was replaced with a 80 g per kg carrier coating 
of ammonium sulfate. 

20 
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Sscample $ 

The storage stability of the enzyme containing granules 
from Examples B were tested along with a commercial product in 
one powder detergent -A} containing sodium perborate bleach and 
s fABD of- pvK de B -^-^ <• ; 

bleach and one powder detergent (Cj without bleach. ICG asq 
samples {50 my Purafect G) of the enzyme containing granulates 
and 10.0 g samples of the detergents were mixed to constitute 
test samples. The bleach containing samples were incubated in 

io open ]ars at air conditions 35*0 and SS% M, while the samples 
without: bleach were incubated in open jars at air conditions 
37»C and 70% RH. All samples were incubated in thermostated and 
humidity controlled cupboards. Identical samples were taken out 
from the cxiphoard after 2 and 4 weeks and analyzed for e a cyme 

is (Savlnase™) activity together with identical reference samples, 
which had been stored in sealed jars below -18 0 C. The results 
are given in Table 4,. wherein the enzyme activities of the 
samples are given as a percentage of the corresponding reference 
samples . 

20 



Table 4 





Coating 
ucnpoatd 


Residual activity 
in Detergent A 


in Detergent 3 






2 weeks 


4 weeks 


2 weeks 


4 weeks 


Reference 
granule 


ammonium 
sulfate 


S8% 


43% 


87% 


78% 


invention 
granule 


Sodium 
sulfate 


90% 


72% 


98% 


100% 


Purafect G 


commercial 
product 






92 % 


83% 






Residual activity 
in Detergent C 






&e£ 2j ence 
granule 


ammonium 
sulfate 


74% 


53% 






grand e 


sulfate 


33% 


m% 






Purafect G 


Commercial 
product- 


83% 


47% 
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Cons cant humidities at 25*C; Ammonium sulfate 79; sodium 
sulfate 93, 

s The results show that coating materials with higher 

constant humidity results in improved stability. 

Example 1.0 

An enzyme containing granule coated widt sodium sulfate was 
10 produced as in Example 8 with the exception that a different 
ultra filtrated Savinas*-* concentrate solution iapp 41 KMPU/g; 
was used ch; >ugho ' l« process- 

Example 11 

as A sample of dry enzyme -loaded granular carrier was produced 

as described vide supra with the exception that the enzyme 
solution used for absorbing enzyme onto the ca crier was added 
5.33 g of sodium thiosuifate per kg finished dry carrier, the 
enzyme and thiosuifate loaded carrier was transferred to a Giant 

30 MSGS conventional fluid bed apparatus. Using a convene iona.1 top 
spray coating technique with an air inlet temperature of 70°C, 
air outlet temperature of 42«C and with air volume of SCO m3/h 
the following steps were carried out in sequence; 

25 a) an enzyme containing layer was applied onto the carrier by 
spraying an enzyme containing aqueous solution containing 
Savinase^ PVp/VA co-polymer (Luviscol VAS4) , t icaniumdioxide 
{TiC s } and sodium thiosuifate onto the carrier at a spraying 
rate of 100 g/min . Approximately 8? g Sav.inase™ concentrate (41 

30 KKPU/g) , g of FVF/VA co-polymer (Luviscol VA54 ) , 1,67 g of 

titaniumdioxi.de (TiOh and g sodium thiosuifate wars 

applied per kg carrier, 

h) a 2S1 g sodium sulfate per kg carrier coating layer of sodium 
35 sulfate was applied b> spraying a 28 S3 w/v aqueous solut on of 
sodium sulfate at approximately 4S*C onto the product of a) , at. 
a spraying rate for the coating solution of 100 g/min f 
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c) a final lubricant coating was? applied by spraying a solution 
of 7 .33 5 PEG 4000 per kg carrier onto the product of a), -at a 
spraying rata of 100 g/min. 

s The finished enzyme containing granulate was dried for 5 

minutes and then cooled to 30*C. where after it was ce roved from 
the fluid bed and sifted between 300 and 1200 urn 

Bxasaple 12 

io The storage stability of the enzyme containing granulates 

from Examples 13 and 14 were tested along with two commercial 
products in one powder detergent (A) containing perborate bleach 
*nd T&ED, r t wdei e ergen? B ta ? pe rear bona; 

bleach and one powder detergent (c) without bleach, 150 mg 

is samples of the enzyme containing granulates (75 cng Purafeet S 
snd G> a«d 10,0 g samples of the detergents were mixed to 
constitute test samples, The bleach containing samples were 
incubated in open jars at air conditions 35«€ and 55% RH , while 
the samples without bleach were incubated in open jars at air 

20 conditions 3?-C and 70% RH. All samples were incubated in 
thermos t at ed and humidity controlled cupboards. Identical 
samples were taken out from the cupboard after 2 and 4 weeks and 
analysed for enzyme {Savinase 1 *} activity together with identical 
reference samples, which had been stored in sealed jars below - 

2B 18 °C. The results are given in Table 5, wherein the exrryme 
activities of the samples are given as a percentage of the 
corresponding reference samples , 



Tabla S 





Coat-mig 

C ..t CU i 


Residual act c. , t • 
in Detergent A 


Res i due 1 a c t 1 v.! t y 
in Detergent B 






2 weeks 


4 weeks 


2 weeks 


4 weeks 




Sodium 
sulfate 


82% 


55% 


SSI 


77% 




Sodium 
sulfate 


98% 


§8% 


S6% 


95% 
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Residual activity 
in Detergent A 


in ere 


rgent B 






2 weeks 






4 weeks 


Punfeat S 


commercial 
p rockier. 


88% 


65% 


51 % 


41% 


r-r o 


commercial 
product 


95% 


?5% 


73% 


62% 






Residual activity 
in Detergent C 






Invention 
granule 
(Ex. 10 5 


Sodi UTTi 

sulfate 


941 








I nvsi'it i 

granule 
Cex, 11) 


so Hum 
sulfate 










:■ • ; deet E 


commercial 


S5% 


17% 






Purafect. G 


Comma rcia.l 
product. 











The: results given in Table 5 shows that application of a 
thick coating of with a high constant humidity leads to superior 
stability even if only a lubricant is applied as an additional 
coating. 

Example 13 

20 Kg of uncoated Savtaaee* {protease enzyme) containing 
granulate (type TX) was produced as described in US 4,106,991 
Example 1 with the following exceptions c 

id sodium sulfate was used in stead of sodium chloride as 
filler material 

2) the enzyme concentrate was an aqueous suspension of 
crystalline enzyme containing also a binder CGlucidex} and 
0.4% w/v? methionine as an antioxidant 

The unseated enzyme granule was transferred to a SO litre 
Lodige mixer and sprayed with 2,0 kg of a solution/suspension 
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consisting of 2S% sodium sulfate, 12% dextrine, 7% TiQ2 and 56% 
of water. The granular mass was during the spraying treated with 
the chopper as described in US 4,106,991, 

The. rd • treated granulate was subsequent iy transf erred to 
s a Glatt -W5 fluid bed and dried, 15 kg of the dried granulate 
was thereafter successively coated in three steps with 
parameters an described in Exempts :, 

a) the enzyme containing granulate was in a thirst- step coated 
io with 11.0 kg of a solution/suspension consisting of 27.1% 

sodium sulfate 3,31 TiOS, 1.0% dextrin and water ad 1.00%. The 
salt solution was during the spree » " < > *vet N 

i i - i v. * * i" c i^utr ~ 
containing granule with a coating containing SS% w/w sodium 
is sulfate, 

b) an additional coating was applied as a dust suppressing film 
by spraying with 3.5 kg of a solution consisting of 6.3% 
msthyihydroxypropyl cellulose {Aqualon 8MP5C) 6,3% PEG 4000 and 

20 water ad 100% 

c) the granulate was in a final step sprayed with 0,46 kg of a 
24% PEG 4000/water solution. 

2S Exssmpls 14 

A comparative base granulate was prepared, as described in 
Example Li without the mixer treatment and without fluid bed 
coatings and was conventionally coated as described in US 
106, 991 Example 22 by applying a solution of 7% PEG 4000 and 
30 12.5% of a 1:1 02 /Kaolin mixture, 

Exassiples is 

The storage stability of granulates of Examples 13 and 14 
was tested in a perborate containing (A) and a percarbonate 
35 containing (B) detergent as destcri&ed. in Example 4 



PCT70K9MKS364 





Coating 
compound 


Residual 
activity in 
detergent A 


Residual 






2 

weeks 


4 

we ok 






granulate 


sui ate 


98 


92 






Example 14 
g> anu i >: - 


comparative 
granule 


6,9 


43 


S3 


48 


Pur a feet G 


Commercial 
product 


90 






S3 



Example IS 

IS kg of dry Savinase enzyme absorbed on a granular carrier 
s was transferred to a Glatt m® conventional fluid bed apparatus. 
Using a conventional top spray coating technique with m air 
inlet temperature of 70"C and &« air outlet of 42% and with an 
air volume air volume of 600 mVh were the following steps 
carried out in sequence; 



10 



a} an encyme cents 
spraying granular 



layer was? applied onto the earner by 
.or with an enzyme containing solution 
consisting of 2.0? kg of a liquid Savinase concentrate (82% dry 
matter, 24 KNPO/g) , 50 g Giucidex 2ID and S4 g T102 and with a 
is spraying rate of 100 g/min. 



hi The salt layer was applied in a 
1.4.7 kg of a solution consisting 
Ti02 f 1,0% Giucidex 2 ID and waiter 
26 the solution was kept at 4S~SQ*C to 
sal t , 



BOCOpd step by spraying with 
of 2?% sodium sulfate, 3,. 9% 
ad 100%, The temperature of 
avoid crystallisation of the 



c) The salt coated granulate was in a next step coated with a 
dust suppressing film by spraying with 3,4 kg of a solution 
2s consisting of 6,3% methyl hydroxypropyi cellulose, 6,3% PEG 4000 
and water ad 100% . 
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d} the granulate was in a final step sprayed with 0.4 5 kg of a 
24% PEG 4 000/water solution. 

All enzyme concentrate usee, for this preparation had an 
5 addition of sodium thiosulfate to the concent-rats corresponding 
to 0.3% «r/w of the final granulate. 

iK&SSpl® 17 

This example was prepared as Example 16 with the exception 
10 that the solution for the coating {hi was reduced to 11,0 kg.. 

Exaxrsple 18 

This example was prepared as Example IS with the exception 
that the? solution for the coating ib) was reduced to 7.35 kg, 

15 

Example 19 

This example was produced according to Example 16 step (a) , 
i.e.. without the salt coating and the dust, suppressing film. 

20 fe£SS^>l«s .20 

The storage stability of granulates of Examples 16-19 was 
tested and compared to references in three detergents as 
described in Example 9. 

2S Table ? 





Coat ing 
compound. 


Residual 
activity {%} 
in detergent 
A 


in detergent 






2 

weeks 


4 

week 


2 


weeks 


pie 16 




99 


99 


*h 


98 


Example 17 


Sodium sulfate 
(75% relative 
to Example 165 


ISO 


96 




9? 


Example 18 


Sodium, sulfate 
(50% relative 
to Sxanmd e 16) 


97 


34 


96 


.97 
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coating 
compound 


Re si due i 
activity |%) 
in detergent 
A 


Residual 
activity (%} 
in detergent 
B 






2 

weeks? 


week 


3 

s ^ 




Example 19 


Comparative 
granule without 

SSu i. em SU .1 fate 


SO 


44 


55 


43 


Example 14 


' Tti] stive 
granule 




43 






Purafeot G 


Commercial 


so 


73 


97 


S3 





Coating 
compound 


.Residual activity (%? 
in deteraern: C: 








; e IS 


. fat < 


94 




Example 17 


Sodium sulfate 
(75% relative 
to Example le) 


32 


71 


Example 18 


Sodium sulfate 
(50% relative 
^mple 16) 


93 


76 


Example 19 


Comparative 
granule without 
sodium sulfate 


1$ 


4 9 


Example 14 


Comparat i ve 
granule 


88 


S2 


Purafect G 


Commercial 
product 


89 


4 7 



Bsa&ssple 21 

v - lass: :eilu!ase ensyme* containing granulate wa. 
produced aa described in US 4,106,991 Example i with tr 
following except ions : 
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a) The filler was sodium sulfate 

b) The liquid enzyme concentrate was used as the granulating 
liquid > 

c) The granulate had furthermore an addition of 10% w/w of a 
carbohydrate binder and 0,5% w/w of sodium thiosulfaxe, 

>na ■/ t s.ted as described i.a US 
106,991 Example 22 by applying a solution of 7.2% w/w PEG- 4000 
and 13,0% w/w of a 1:1 mixture of T±02 and kaolin. 

Example 22 

An Endoiase iceilulase enzyme) containing granulate was 
produced as described in Example 21. This bane granulate was 
coated according to the steps {b} ~ Id) in Example 16 with the 
exception that 10.6 kg of the salt solution was applied in step 

m , 

Example S3 

The storage stability of granulates of Examples 21 and 22 
was tested in a sodium perborate containing detergent (A) with 
conditions as described in Example 9, 

TafejU 0 





Coating 
compound 


Residual act. ivit.y 
{%) in set a* - x 






week 


weeks 


■ ■ 


Example 21 


Oompar&Mvss 
granule 


9? 


28 




Example 22 


Sodium 
aui fate 









Ixampl« 24 

A Matalase® {an amylase enzyme) containing granulate was 
produced as described in US 4,106,991 Example 1 with the 
following exceptions: 
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1J sodium sulfate was used in stead of sodium chloride as 

2) the enzyme, concentrate was an aqueous suspension of 

s liquid containing also a binder paiucioexu, 

3) The granulate had furthermore an addition of 0,4% w/w 
sodium thiosulfate (calculated as % of the u scouted 
granulate) . 

io The granulate was conventionally coated as described in US 

106,991 Example 22 by applying a, solution of 7% of PEG 4000 and: 
12, 5% of a 1 c 1 mixture of TiOS and kaolin. 

Exaxapls 25 

xs A Nataiase® containing granulate was produced as described 

in Example 24. 1300 g of the SJatalasa containing base granulate 
was transferred to a UniGlatt fluid bed where coated with a salt 
coating by spraying it with a SS*C salt solution at consisting 
of: 

20 

234 g of sodium sulfate 
9 g of Glucidex 210 
25 g of TiQ2 
585 g of water 

2$ 

The spraying conditions were air inlet temperature 70 ;> C and 
air outlet temperature 42*C. The granulate was after finishing 
the spraying further dried in the fluid bed for 5 minutes 

30 Ixssapls 26 

The storage stability of granulates of Examples 24 and 25 
was tested in the percarfeonate containing detergent (8) with 
conditions as described in Example 3. 
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Table § 





Coating 
compound 


F & s i d u a 1 a c 1 1 v i t y i n 
detergent 8 






1 

week 


weeks 


weeks 


Example 24 


Comparative 
granule 


82 




69 


Example 25 


Sodium 
sulfate 


98 







Stxmpl® 27 

A non-coated Savinass' 8 containing granulate {qranuiate A) 
s was produced as described in US 4 f IDS, 991 Example 1 wit the 
following exceptions; 

1} sodium sulfate was used in stead of sodium chloride as 
filler material 

is 2) the enzyme concentrate was an aqueous suspension of 
crystalline ansyme containing also a carbohydrate hinder 
{Olucidex) and methionine as an antioxidant 

The son- coated granules was coated with a salt layer using 
IS a fluid bed according to the following procedure; 

a) IS kg oJf the uneoated granules were fluid! zed in a Giatt 
«SG-5 fluid bed using 550 tn ? air per hour. The air inlet 

20 fa) A salt solution of 2.0 kg Ma s S0 4 dissolved in 5.0 kg water 
at S0«C was prepared, 2.1 kg of this solution was sprayed 
- ' v> : ..i.-ei granules at a rate of 100 grams solution 
per minute. During spraying of the liquid the product 
temperature was approximately 42°C. After adding the 

25 solution the water was allowed to evaporate from the coated 

granules (until the product temperature raised quickly in 
the fluid bed). A sample ox 2,0 kg (granulate hi) of the 
coated granules was taken out and the coating process was 
repeated to add further coating to the granules remaining 
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additional 1.75 kg of the salt solution. A sample of 2.0 kg 
of the additionally coated granules (granulate A2 5 was 
taken out. and the seating process was repeated once sore to 
S add e" v.n : t i o tv. i 0- - ^ — i v - 1 the 

fluid bed by spraying the remaining granules with the 
remaining 3.15 kg of the salt solution (granulate A3) . 

Exasxusie 28 

10 The enzyme stability in the granules were tested in. a model., 

powder detergent containing Sodium Perborate at 35 : 'C and SS% 
relative humidity in open boxes according to Example 5, 

table 10 

m Savinaae activifey in % 



Granulate 


2 

weeks 


4 

weeks 


Oncoated Savinaae® 
, „es 


4? 


36 


Al (4 .(?% Na.SO,) 


SB 


42 




77 


55 


A3 (35.5% KaySO,} 




75 



The % salt was calculated as % w/w salt of the uncoateci 
granules under the condition that all water was evaporated. From 
Sxample 10 it was concluded that the enzyme stability in. the 
Savinaee® granules were significant ; . impro-zed by the salt 
coating and that increasing the amount of salt improves the 
stability- 



1, An enzyme containing grannie comprising: 
a) an enzyme containing core and 

fo) a protective substantially continuous layer or coating 
encapsulating the core comprising at least 60% of a water 
soluble compound, having a molecular weight below 500 grams 
per mole, a. pH below II and a constant humidity at «V of 
more than 81% . 

2 Tb « v uus- : 

compound has a molecular weight between 30-500 g/mole. 

3. The grannie according to claim 2 t wherein said water soluble 
compound has a molecular weight between 75-400 g/moie. 

4. The granule according to any preceding claim, wherein said 
water soluble compound has a solubility of at least 0.1 gram per 
100 gram water, 

5. The granule according to any preceding claim, wherein said 
water soluble compound has a solubility of at least 10 gram per 
100 gram water. 

Si The granule according to any preceding claim, wherein said 
water soluble compound has constant humidity at 20*0 of more 
than 90%. 

7. The granule according to any preceding claim, wherein said 
core is a con absorbing core. 

8. The granule according to claim 1, wherein said salt is 
selected from the group consisting of alkali or earth alkali 
metal, ion salt of sulfate, sulfite, phosphate, phosphonafce, 
nitrate, chloride, carbonate and simple organic acids. 



S« The granule according to claim 1, wherein said salt is 
s« -ccted from the qrotip consisting si NaJlPO, Nad 4 HH, nr., 
KhypG.;, Na,SG,, K,S0 4 , K.H30, .. ZnSO, and sodium citrate. 
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coating further comprises cms or more protect ive agents capable 
of inaccrvating components hostile to the enzyme entering the 
granule from a surrounding matrix. 

XI. The granule according to claim 10, wherein said hostile 
component is a detergent bleach component, 

>rding to claim 11, wherein said protective 
•om the group consisting of reducing agents, 
ts of transition metals. 

13. The granule according to claim n wherein said reducing 
agent is a salt of thiosulfate. 

M. The granule according to any preceding claim, wherein said 
coating constitutes 1-75% w/w of the coated granule, 

1.5. The granule according any preceding claim, wherein said 
enssyme containing core co^rises a particulate carrier and an 
enzyme containing layer. 

IS. The granule according to claim IS, wherein additional enzyme 
is absorbed into the carrier. 

17. The granule according to claim 16, wherein said absorbed 
enzyme and/or enzyme containing layer comprises a protective 
reducing agent. 



18, The granule according to any preceding claim, wherein said 
enzyme is selected from the group consisting of oxidoraductases 

), lyases (EC «.-.-.-!. Lsomerases {BC 5.-. . 1 and ligases (SC 

19, The granule according to any preceding claim further 



comprising an additional coating. 




20, The granule according to claim 19, wherein said additional 
coating is a lubricant. 
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21. h method for producing the granule of claims • -20 

a) mixing an ensyms containing core material with a liquid 
medium eompris ng sa 
5 b) removing volatile components of the liquid medium from the 
mixture, so as to deposit the nonvolatile components of the 
liquid medium as solid coating layer on the core material. 

22, The method according to claim 21 wherein the granule is 
ia obtained by a fluid bed process comprising; 

a) fiuidising an ensyme containing core material in a fluid bed 
apparatus , 

b) Introducing a liquid medium comprising the water soluble 
compound of the invention by atom! sat ion into the f luid bed, 

15 so as to deposit the nonvolatile components oi the liquid 
medium as solid coating lapr on the core material and, 

c) removing volatile components of the liquid medium from, the 
coated core material. 

23. A. detergent composition comprising the enzyme containing 
20 granular composition of any of the claims 1-20, 

24, A cleaning method comprising contacting an object with an 
aqueous solution comprising the particulate composition of any 
of the claims 1-20, 
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